India's Comparative Advantage in Farm Trade in the Emerging Trade Order
The 
Introd u ction
HE WTO agreement on agriculture (AOA) signed in 1994, and implemented since January 1995, strives to establish a fair and free market-oriented world trade in agricultural commodities. It is believed that in the emerging liberalized farm trade order, countries having comparative advantage in producing a commodity would dominate export in that commodity. The AOA of WTO in its Article XX incorporated the provision of continuing the process of negotiations to continue the process of opening up of world agricultural markets and reducing distortions. India, being a signatory to the AOA, to negotiate effectively in the future rounds, there is need to assess the capabilities of Indian farmers of becoming competitive producers of various agricultural commodities and analyze in what way AOA would affect the fortunes of Indian farmers. This necessitates investigating various factors, which determine export competitiveness of Indian agricultural commodities. The investigating of factors will lead to understand how the export competitiveness of Indian agriculture be enhanced and list the domestic and international factors that influence competitiveness of Indian agriculture. For this, there is a need for intensive study to identify agricultural crops in which India has comparative advantage.
R eview o f Literature
There are few studies, who had tried in recent past to investigate the competitiveness of Indian agriculture, among them the prominent are given below. Sharma and Dutta (2001) studied competitiveness of Indian dairy products and found that there is a strong need for renegotiating India's bound rates of duty for all dairy products, bringing it down to about 30-35 per cent. Gurudev and Asokan (2001) studied the impact of AOA on edible oilseeds sector and found that signing of AOA was unfavourable for Indian oilseeds sector and there is a need for renegotiation at WTO. Naik (2001) analyzed the competitiveness of Indian wheat and found that to encourage wheat production in relatively disadvantaged areas a bound price of 30 per cent may be negotiated. Jha (2001) tries to assess the competitiveness of some selected crops and found that India has no advantage in producing coarse cereals like maize and sorghum. In wheat and rice and in commercial crops like cotton and jute, the competitiveness is also at the margin and in most of horticulture items the India has lost its revealed comparative advantage. Chand (2005) tries to assess the competitiveness of some agriculture commodities (on the basis of projected cost cultivation data) and found that in case of wheat India has had no comparative advantage and rice is also price uncompetitive but has comparative advantage. India has comparative advantage in gur and both competitiveness and comparative advantage in groundnut. Bhalla (2005) analyzed the competitiveness of some selected field crops and found that Indian wheat, rice, oilseeds, coarse cereals and sugar are price uncompetitive, but have comparative advantage, while some other crops like cotton, tur and gram are price competitive. Gulati and Sharma (1997) worked out comparative advantage of agricultural commodities and found that India has no comparative advantage in producing oilseeds.
From these studies, it is observed that for estimating the Domestic Resources Cost, none of these studies adjusted their world reference prices of commodities for value of by-products and majority of these studies (except Bhalla) has used projected world reference prices of commodities, despite the availability of India's actual CIF and FOB prices. The findings of most of these studies are contradictory in nature.
It demands for more evidence on comparative advantage. The present study is an attempt to analyze the competitiveness of India's major farm products and draws suggestion for future negotiations on AOA. An attempt is also made to compare the export competitiveness of the India's major agricultural commodities with respect to the other leading countries in agriculture export for same commodities.
O bjectives
The objectives of our present study are:
(i) To assess the competitiveness of Indian agriculture.
(ii) To identify factors affecting the competitiveness of Indian agriculture.
M ethod ology
To achieve its objectives, the present study analyzed competitiveness of Indian agriculture on the basis of those field commodities, which have large share in agricultural trade during last decade. For measuring the competitiveness, we have used various standards tools in light of both importable and exportable hypothesis at state and all-India level. The standard techniques employed for analysis of the competitiveness of Indian agriculture are discussed as given below.
N om in al P rotection C oefficien t (NPC)
The NPC is the ratio of domestic to world reference prices of the commodity under consideration. NPC helps in measuring divergence of domestic prices from the world reference prices and thus determine the degree of domestic protection/ disprotection of the commodity in question. This is defined as:
Where, NPC is the Nominal Protection Coefficient of commodity i, P.d is the domestic price of commodity i, adjusted for transportation, handling and marketing expenses and P.bis the border price of commodity i, adjusted for transportation, handling and marketing expenses. If the Nominal Protection Coefficient (NPC) is greater (lesser) than one, then the commodity is protected (disprotected) compared to free trade scenario.
E ffective P rotection C oefficient
The EPC is the ratio of the value addition of commodity at domestic prices (i.e. domestic prices of a commodity minus the domestic value of all tradable inputs required to produce a unit of that commodity) to the value addition at world reference prices (i.e. border price equivalent minus value of all tradable inputs at border prices adjusted for transport, handling and marketing expenses). EPC is an improvement over NPC to the extent that it takes care of the distortions in domestic prices of tradable inputs. This is defined as:
Where, EPC is the Effective Protection Coefficient of the commodity i, P.d is the domestic price of the ith commodity, A., is the quantity of the f u tradable input used to produce one unit of the ith commodity, P.d is the domestic prices of the f h tradable input adjusted for transportation, handling and marketing expenses, P.b is the border price of the itb commodity, P bis the border prices of th e/th tradable input adjusted for transportation, handling and marketing expenses and j is the all tradable inputs. The value of EPC greater than one indicates that the protection in input and output market provides incentive to produce the commodity and vice versa.
E ffective Subsidy C oefficien t (ESC)
The ESC is the ratio of value added at domestic prices adjusted for net subsidies (subsidy minus tax) on all inputs to the value added at border prices. The ESC is further an improvement over EPC as the latter is corrected by adjusting for the net subsidies on non-tradable inputs in domestic economy. It is defined as:
\ W here, ESC. is the Effective Subsidy Coefficient for the commodity i, S. is the subsidy on the f h non-tradable input, T. is the tax on the f h non tradable input, while other expressions are same as mentioned for EPC. The value of ESC greater than one indicates that protection is accorded to the commodity in question, and less than one means that the commodity in question is competitive in world market.
D om estic R esources C ost (DRC)
The DRC is the value of domestic non-tradable factors of production needed to earn a unit of foreign exchange through export or save a unit of foreign exchange through import substitution by production of commodity under consideration. In other words, DRC is the ratio of the cost of domestic non-tradable resources (evaluated at shadow prices) to net foreign exchange earnings (i.e. value of output minus value of tradable inputs). DRC is defined as:
Where, A., is the requirement o f / h tradable input used to produce one unit of the zth commodity, P.s is the shadow price of j lh non-tradable input, P-w is the world reference prices of the ith commodity adjusted for by product, transport, handling and marketing expenses and P.wis the world reference prices of the ; th tradable input adjusted for transportation, handling and marketing expenses. The value of DRC greater than one means that the domestic resources can be put to better use in an alternative way and if less than one, then producing the commodity in question is a relatively sound use of resources.
Export P erform ance R atio (EPR)
The EPR is defined as the ratio of the share of a particular commodity in the country's total exports to the share of that commodity in the world total exports. The export performance ratio of zth commodity may by define as:
Where, EPRj is the Export Performance Ratio of ith commodity, ETs the export of zth commodity from the country, CE is the total exports of the country in the reference year, W; is the world total exports of the Ith commodity and WE is the world total exports in the reference year. The value of EPR greater than one indicates that country has comparative advantage in the exports of commodity and vice versa.
Exportable and Im p ortab le H ypothesis
The above-mentioned coefficients of competitiveness are calculated under exportable hypothesis and importable hypothesis depending upon whether the commodity under consideration is treated as an exportable or an importable item. Under importable hypothesis, the domestic commodity competes at a domestic consumption centre, while under exportable hypothesis the domestic commodity competes in foreign market. All the coefficients of competitiveness are calculated at state level except EPR which is calculated at national level. In India various states have large variation in agro-climate, infrastructure, resource endow m ents and other factors of production, so the comparative advantage in producing various agricultural commodities would differ from state-to-state. Hence, it becomes more appropriate to work out the export/ import competitiveness of various agricultural commodities at state level. For some important agricultural commodities like horticulture and plantation crops cost of cultivation data is not available, so for these types of commodities EPR at national level is employed for measuring the revealed comparative advantage. For the rest of commodities other measures are employed. Keeping this in view, the four measures of competitiveness, namely NPC, EPC, ESC and DRC have been employed to work out the comparative advantage of various agricultural commodities at state level and for Revealed Comparative Advantage, the EPR has been worked out at national level. It is generally held that AOA is likely to result in large increase in Indian agricultural exports so, for the analysis of import competitiveness the only one measure is employed that is Nominal Protection Coefficient and for the analysis of export competitiveness all five measures are employed.
Sources o f D ata
For calculating the NPC, EPC, ESC and DRC, India's C IF/FO B1 prices have been used as world reference prices and these are computed from the various issues of Monthly Statistics o f Foreign Trade o f India. Domestic prices referred to here, are the average wholesale prices obtained from various issues of Agricultural Prices in India and CACP Reports. The fertilizers, seed, insecticides/pesticides and fuel used in agricultural machinery have been treated as tradable inputs, while land, labour, manure and capital have been treated as primary non-tradable inputs. The 30 per cent of the total expenditure on agricultural machinery is used as expenditure on fuel for agricultural machinery. The international prices of fertilizers in nutrient form are obtained from Fertilizer Statistics, a publication of Fertilizers Association of India. The international prices of seeds are not available. In order to arrive at the international prices of seeds, difference in domestic and international prices of seeds have been assumed to be similar to their respective principal crops. Thus, international prices of seeds have been obtained by multiplying the domestic prices of seeds by the reverse of NPC of their output. For some commodities, namely rice, cotton and sugar cost of cultivation data is available for unprocessed commodities while they are traded in processed form, so on the basis of their recovery rate, processing cost and value of by-product, the cost of cultivation data of these crops is converted for processed commodity. Conversion factor for these crops is used as: for rice, 2 /3 of paddy production; for cotton, 1 /3 of kapas production and for sugar, 1/10 of cane crushed (ASAG 2004). For calculating ESC and DRC, three types of non-tradable inputs subsidies, namely credit subsidy, irrigation subsidy and power subsidy were estimated to take care of any market distortions. For crop specific allocation of the credit subsidy it is assumed that high value crops require more credit per hectare than low value crops. Thus the information of the credit subsidy for particular crops is retrieved on the basis of share of individual crop in total value of agricultural output in concerned state. The information on irrigation and power subsidy is retrieved based on percentage of area under each crop in the selected states. The per hectare irrigation and power subsidies is obtained by dividing the total subsidy on these two inputs by the gross irrigated area in selected state. The total subsidy on these two inputs going to a particular crop is obtained by multiplying the subsidy per hectare of irrigated area by the area under the irrigation for the crop. The per hectare subsidy for the crop is obtained by dividing the total subsidy for the crop by area under the crop. The freight rate used here is the railway freight for each commodity to the nearest port of embarkation / disembarkation obtained from various issues of Goods Tariffs (Vol. I & II), a publication of Ministry of Railways. The costs of production and inputs structure are obtained from the various issues of Reports o f the Commission for Agricultural Costs and Prices (CACP). The EPR are computed on the basis of data available from various issues of FAO Trade Year Book. For DRC analysis, shadow price of land is taken as the net rent (i.e. rent minus land revenue paid to government) for that land prevalent in the locality. Because substantial disguised unemployment exists in the Indian agriculture, so shadow price of agricultural labour is taken as 80 per cent of the actual wage paid to labour, which is a standard parameter used by different studies and Planning Commission of India. The measures for computing the comparative advantage are computed for those states which are leading producers and consumers of concerned agricultural commodities. The list of states which are selected for this study is given in Table 1 . The domestic wholesale prices are obtained from leading production and consumption centre in each selected state and for every commodity. For instance in case of Punjab, Ludhiana for wheat & rice and Abohar for cotton are selected for collecting wholesale prices. The time period for analysis of competitiveness of various agricultural commodities is selected on the basis of availability of essential latest data.
TABLE 1

STATES AND COMMODITIES
Commodity States
E xportable H ypothesis
It is generally held that AOA has provided an environment which will induce the Indian agricultural exports so, for the analysis of the export competitiveness all above-mentioned measures are employed. The NPC under exportable hypothesis for m ajor agricultural commodities having large share in India's total agricultural export, for leading producing states are calculated by first taking the wholesale price of commodity at the production centre and adding to the freight charges up to nearest port of embarkation and handling charges including charges for loading the ship. It is then compared with actual free-on-board (FOB) price India charged for export of concerned commodity. The same FOB prices are used as the world reference prices for calculating the EPC and ESC, while calculating DRC the FOB prices are adjusted for the value of by-product. The EPR is calculated on the basis of data available from FAO Trade Year Book.
R esults and In terpretation
The analysis of comparative advantage for various crops in different states in the light of information generated by different indicators of competitiveness is given below.
W heat: In India the major producers of wheat are Punjab, Haryana, Uttar Pradesh, Madhya Pradesh, Bihar and Rajasthan. The NPC under exportable hypothesis reveals that during the years 1998-99 and 1999 2000, the domestic prices in all major producing states ruled lower than the FOB prices India charged for export implying wheat production in India during this period had been unprotected. But during the year 2000 01 and 2002-03, NPCs for all states are greater than one; it means that wheat produced in India during this period is highly protected. Here it is to be noted that wheat prices in the world market during the same period had been on the lower side. It is argued that fail in world prices of wheat was due to huge amount of subsidy given by the OECD countries to their wheat farmers. 
R apeseed/M ustard:
Rapeseed is grown mainly in Rajasthan, Uttar Pradesh, Haryana and Gujarat. The NPC, EPC, ESC and DRC all are lowest and below one for all major producing states during the period under reference [ Table 2 (g)], This means that, even if inputs subsidies are com pletely w ithdraw n mustard production remains export competitive in all major producing states. In 2002-03, DRC of mustard for Rajasthan is 0.5088. This indicates that to earn one rupee of foreign exchange through export of mustard, Rajasthan has to use its domestic resources only worth Rs. 0.50. Thus, DRC below one indicates that allocating more resources for mustard production to promote its export is socially desirable.
Sugarcane/Sugar: Sugarcane is grown mainly in Uttar Pradesh, Maharashtra, Karnataka, Tamil Nadu and Andhra Pradesh. The NPC,
MEASURES OF COMPETITIVENESS OF JOWAR (SORGHUM)
Year
Measures In order to generate more evidence on comparative advantage, especially for horticulture and plantation crops, export performance ratios are worked out. The values of EPR are computed for selected commodities as given in Table 3 . As export of some of agricultural commodities has often been regulated, so EPR for some cereals, pulses and other similar commodities, in which export restrictions continued for most of the years, have not presented in Table 3 . The EPRs reveal that India has com parative advantage in export of comm ercial agricultural commodities namely tea, coffee, pepper, pimento, tobacco, onions and selected oilseeds like groundnut, sesame seeds, castor oil and oilseed cake. In the WTO regime EPRs for some agricultural commodities, namely pepper, tea, coffee, oilseed cake, cotton lint, castor oil and grapes have been decelerating sharply, while the EPRs for commodities, namely sesame seed, natural rubber and oranges has been increasing. The EPR for rice is also greater than 10 during the whole period under reference but it has been fluctuating. The EPRs for wheat, potato, cotton, sugar, banana, peers and apples are less than one and fluctuating over the years (Table 3 ).
MEASURES OF COMPETITIVENESS OF COTTON
Im p ortab le H ypothesis
N et P rotection C oefficien t
It is generally held that AOA is likely to promote the agricultural exports so, for import competitiveness, we have employed only one measure that is Nominal Protection Coefficient. The Net Protection C oefficient under im portable hypothesis of m ajor agricultural commodities for leading consuming states have been worked out by adding the CIF prices to the transportation and handling charges up to the main consumption center. It is then compared with the wholesale prices at the consumption centers. The transportation costs are railway freight for each commodity to the nearest port of disembarkation and wholesale prices are the average price for the year under reference. The main producing centers for the various agricultural commodities have been treated as main consuming center also. In case of moong for all major producing states, namely Andhra Pradesh, Madhya Pradesh, Gujarat, Tamil Nadu and Uttar Pradesh, the values of NPCs are less than one during whole period under reference (except Delhi during 2001-02) [ Table 4 (g)], reflecting the domination of India in producing moong at competitive price.
EXPORT PERFORMANCE RATIOS (EPRs) OF VARIOUS AGRICULTURAL COMMODITIES DURING THE PERIOD 1993-2003
In case of oil seeds, for groundnut the value of NPC is less than one for all m ajor producing states during whole period under reference [ Table 4 (h)]. It indicates that Indian groundnut is highly competitive. In case of rapeseed/ mustard, the domestic prices in all states during whole period under reference were ruled lower than the CIF prices India paid for import of mustard. This indicates that India is an efficient producer of mustard [ Table 4 
Cotton is one of the crops in which all the major producing states in India have retained their competitive edge during the whole period under reference [ Table 4 (j)].
Finally, for sugar, it is found uncompetitive during whole period under reference [ Table 4 The competitiveness of India's major agricultural commodities having large share in agricultural trade during last decade was analyzed in the light of both importable and exportable hypotheses at state and all-India level by employing standard techniques, namely DRC, NPC, EPC, ESC, and EPR. It is found that at importable hypothesis most of the crops except sugarcane, wheat and urad are marginally price competitive. It may be reasoned that the uncompetitiveness of some agricultural crops is due to the huge amount of domestic subsidies and export subsidies given by developed countries. It is evident by the facts that for the year 2003-04 OECD countries agricultural exports were 70 per cent of world's total agricultural exports and prices received by farmers in OECD countries were on average 29 per cent higher than the world market prices. The gross farm receipts of their farmers were on average 44 per cent higher than what they would have been at world market prices without any support. The total OECD support to their agriculture was amounted US$349 billion, which was 47 per cent of the value of their agricultural output (FAO, 2003 and OECD, 2004 ). There are some other factors which may affect the competitiveness of Indian agriculture consisting of : First, the frequent hike in prices of agricultural inputs like diesel, lubricants, seeds, fertilizers, insecticides and agricultural implements/machinery (CACP, 2004-05), second, the low level of crops yield in comparison to other leading producing countries (CACP, 2004-05) , third, the poor agricultural infrastructure like canals, farm electric reticulation, markets, warehousing and agricultural research, and fourth, the lack of sufficient public investment, and inaccessible to new technology and genetically modified seeds (10th five year plan). The emerging import flood of various agricultural commodities can be checked by maintaining the agricultural tariffs rates at WTO final bound level (ASAG, 2004 ). It will also create fund for increase in pubic investment. In the forthcoming negotiation on AOA, if the developed countries are agreed to withdraw domestic subsidies to their agriculture, then India can easily withstand competition from abroad for imports of most of the crops even at the current level of tariffs without having a big wedge in terms of custom duty. As for export hypothesis is concerned, the results of efficiency indicators reflect that in the em erging liberalized farm trade order, In d ia 's export competitiveness is much better in commercial crops. The results of the present study reveal that at the margin, resources are more efficiently utilized in the cultivation of gram and rapeseed/mustard than in the cultivation of wheat at current levels of technologies and prices. Furtherm ore, with the year 2000-01 India has lost its export competitiveness in wheat, due to fall in its international prices. But here it is being noted that in the terms of domestic resources cost, India has com parative advantage in all agricultural com m odities under investigation during whole period under reference. It means that Indian agriculture is highly competitive, if developed countries do not provide agricultural support to their farmers. The results of this study clearly indicate that India has vast export potential provided WTO AOA is able to remove developed countries' trade barriers and withdraw domestic support to their agriculture. To generate adequate exportable surplus India must maintain and enhance its production efficiency. The technology upgradation and infrastructure development are key domestic measures for enhancing competitiveness of Indian agriculture. To meet this Indian agriculture calls for increase in public investment. The prevalence of high-level domestic support in developed countries clearly and strongly indicates that the existing AOA is not able to generate fair and free world trade in agricultural commodities. The NPC at importable hypothesis reveals that without complete withdrawal of developed countries' agricultural support, Indian agricultural commodities cannot survive in a free import regime and the values of DRC (even at exportable hypothesis) less than one for all major farm products reveal that it is not paying for country to import any agricultural commodity. The implications from this study suggest that India needs
